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Three case reports of involuntary muscular
movements as adverse reactions to
sacubitril/valsartan

Correspondence Theodora Bejan-Angoulvant, Pharmacology Department, CHRU de Tours, Tours, France. Tel.: +332 4747 6008;
Fax: +332 4747 6011; E-mail: theodora.angoulvant@univ-tours.fr

Received 20 November 2017; Revised 12 January 2018; Accepted 28 January 2018

Theodora Bejan-Angoulvant1 , Thibaud Genet2, Laura Vrignaud3, Denis Angoulvant2 and Laurent Fauchier2

1Pharmacology Department, CHRU de Tours, Tours, France, 2Cardiology Department, CHRU de Tours, Tours, France, and 3Regional Center of

Pharmacovigilance, CHRU de Tours, Tours, France

Keywords adverse drug reactions, drug information, drug safety, heart failure, pharmacovigilance

Entresto® is a fixed dose association of sacubitril (an inhibitor
of neprilysin or neutral endopeptidase) and valsartan [1]. The
pivotal trial showed significant and relevant clinical benefit
on cardiovascular death and hospitalizations for heart failure
compared to enalapril [2]. Usual adverse reactions include
symptomatic hypotension and renal impairment. We report
three cases of abnormal muscular movements, starting
shortly after sacubitril/valsartan initiation and resolving
shortly after treatment withdrawal. Although considered
non-serious by the physician, these effects affected the pa-
tients’ quality of life necessitating drug withdrawal.

All patients were men, aged 65 to 79 years old, with low
ejection fraction (25% to 30%) heart failure and followed in
the Cardiology Department of Tours University Hospital.
Despite optimal treatment including beta-blockers and
renin-angiotensin-aldosterone system antagonists (Table 1),
they were re-admitted for decompensated heart failure.
Sacubitril/valsartan was initiated at a normal (49/51 mg
BID) or reduced (24/26 mg BID) starting dose. Shortly after
drug initiation (12 h to 4 days) patients complained of non-
painful, involuntary, abnormal and sporadic limbs and head
movements. In patient 1, involuntary movements developed
after hospital discharge, persisted for several weeks and led to
a neurological workup. Cerebral tomodensitometry showed
no recent ischemic images (image of ischemic sequelae) with.
Electroencephalogram showed normal basal rhythm with

intermittent myoclonic head and arms movements.
Sacubitril/valsartan was eventually discontinued 4 months
after drug initiation, and involuntary movements disap-
peared within 48 h. For the other two patients, similar symp-
toms developed during hospitalization, 12 h after drug
initiation. Sacubitril/valsartan was suspected since it was the
only drug modification before symptoms onset. Because of
the incapacitating nature of the symptoms sacubitril/
valsartan was rapidly discontinued and symptoms disap-
peared shortly (24 to 48 h) after drug withdrawal. All patients
remained symptom free for the nextmonths, with no drug re-
challenge. Of notice, out of involuntary movements epi-
sodes, neurological examinations were unremarkable in all
patients and their cardiovascular status was stabilized at the
time of symptoms onset. The three patients died of heart fail-
ure within the year following these episodes.

To our knowledge, this is the first report of involuntary
muscular movements considered to be related to
sacubitril/valsartan. There was a reasonable time relationship
between drug intake and symptoms onset (peak plasma con-
centrations of 2 h for LBQ657, sacubitril active metabolite)
and between drug withdrawal and symptoms disappearance
(half-life of 10 h for valsartan and 12 h for LBQ657), which
make the causality possible [3, 4]. Drug–drug interaction be-
tween sacubitril/valsartan and statins was considered possi-
ble in patient 1 (atorvastatin), but unlikely in patient 2
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(pravastatin) and patient 3 (no statin); drug–drug interac-
tions with other concomitant medications were considered
unlikely [5, 6].

Since we found no published reports of similar adverse re-
actions, we searched VigiBase®, theWHO international data-
base of suspected adverse drug reactions (ADRs). VigiBase®
includedmore than 14million Individual Case Safety Reports
in January 2017, with data being collected from more than
100 countries. These data come from a variety of sources,
and the likelihood of a causal relationship is not the same in
all reports; therefore, interpretations of ADRs may be mis-
leading. For ADRs reported with sacubitril/valsartan (coded
according to theWHODrug™ dictionary), we used the follow-
ing Medical Dictionary for Regulatory Activities (MedDra,
19.1 version) preferred terms (PTs) ‘Muscle spasm’, ‘Muscle
twitching’, ‘Myofascial spasm’, ‘Dyskinesia’, ‘Clonus’,
‘Myoclonus’, ‘Dystonia’ and High Level Group Terms (HLGT)
‘Neuromuscular disorders’. We retrieved 40 unique case re-
ports, excluding ours, fromwhich 31 cases of ‘muscle spasms’
were reported mainly by patients (22 cases, 71%).
Sacubitril/valsartan was the only suspected drug in 26 cases,
17 (65%) reported by patients. Only 4/26 cases were consid-
ered serious (15%). In five cases, muscle spasms or twitches
were the only symptoms reported mainly by patients (four
cases). Because it caused/prolonged hospitalization, the fifth
case was considered serious by the reporting physician.
Similarly to our three case reports, sacubitril/valsartan was
withdrawn after 4 days leading to recovery in this patient.

Other involuntary movements were also reported, and sum-
mary of these adverse reactions with sacubitril/valsartan
may be accessed at http://www.vigiaccess.org/.

We have no clear pharmacological explanation for these
adverse reactions. Sacubitril/valsartan central nervous sys-
tem safety was assessed in preclinical pharmacology studies
[7, 8]. In repeated dose studies in mice and rats, but not in
primates, increased locomotor activity, twitches and sensi-
tivity to touch were observed with sacubitril/valsartan [7].
These effects occurred at exposure levels below the clinical
target exposure [8]. However, given the sporadic nature of
these findings, they were not deemed to be of toxicological
significance [7]. No general nor neurobehavioral effects of
sacubitril were observed in male mice at a single dose [7].
Finally, enkephalinase inhibitors, neutral endopeptidase in-
hibitors being part of this family, were previously shown to
interfere with the dopaminergic system in experimental
models [9].

Further studies investigating potential mechanisms of
these adverse reactions are necessary. Caregivers should be
aware of these potential adverse reactions of sacubitril/
valsartan, mostly non-severe and reported by patients. They
should also report and encourage reporting of such adverse
reactions by patients [10], especially when they impact
quality of life. Given the important clinical benefit of
sacubitril/valsartan, the risks and benefit of withdrawal
should be carefully considered if symptoms are
incapacitating.

Table 1
Main characteristics of the three patients and of the adverse event

Patient 1 Patient 2 Patient 3

Gender, age Male, 79 years Male, 65 years Male, 71 years

Weight 84 kg 83 kg 94 kg

Heart disease Ischaemic, LVEF 30%AF, AVNA,
CRTmoderate to severe MR

Dilated/ischaemic, LVEF 30%ICD + CRT,
AF

dilated, LVEF 35%AF, AVNA,
ICD + CRTsevere MR, moderate AR

Comorbidities History of stroke, peripheral vascular disease Peripheral vascular disease, chronic
kidney disease (GFR 32 ml/min/1.73 m2),
gouty rheumatism

Peripheral vascular disease, chronic
kidney disease
(GFR 28 ml/min/1.73 m2)

Risk factors Hypertension, hypercholesterolaemia,
smoking, heredity

Hypertension, diabetes, heredity Hypertension

Concomitant treatments Dabigatran, bisoprolol, ramipril (stopped),
eplerenone, furosemide, amlodipine,
atorvastatin, nicorandil

Fluindione, bisoprolol, trandolapril
(stopped), spironolactone, furosemide,
pravastatin, repaglinide

Fluindione, nebivolol, perindopril
(stopped), spironolactone,
furosemide, amiodarone

Sacubitril/valsartan

Starting dose (mg) 49/51 increased to 97/103 49/51 24/26

Duration 4 1/2 months 4 days 1 day

AE onset (days) 4 days 12 h 12 h

DCA/DCO Drug withdrawn/reaction abated within
24 h

Drug withdrawn/reaction abated within
24 h

Drug withdrawn/reaction abated
within 24 h

RCA/RCO No/� No/� No/�
Neurological workup Cerebral TDM, EEG No No

AF: atrial fibrillation; AR: aortic regurgitation; AVNA: atrioventricular node ablation CRT: cardiac resynchronization therapy; DCA/DCO: dechallenge
action/dechallenge outcome; EEG: electroencephalogramme; GFR: glomerular filtration rate; ICD: implantable chest defibrillator; LVEF: left-
ventricular ejection fraction; MR: mitral regurgitation; RCA/RCO: rechallenge action/rechallenge outcome; TDM: tomodensitometry.
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